Introduction
The electrochemical behavior of oxygen species in room temperature molten salt (ionic liquid) systems is important not only in the energy conversion and storage technology, such as fuel cells and metal-air batteries, but also in the organic syntheses. It has been reported that oxygen can be reduced to superoxide ion in some room temperature molten salt systems.
1-6 However, we have already found that both aliphatic and alicyclic ammonium cations are more stable against nucleophilic superoxide ion than imidazolium cations. 5 In this study, the electrochemical behavior of oxygen and superoxide anion has been investigated by the ultramicro electrode technique.
Experimental
1-butyl-1-methylpyrrolidinium bromide (BMPBr) was prepared by the reaction of 1-methylpyrrolidine and nbutyl bromide, purified by recrystallization and dried under vacuum. BMPTFSI molten salts were prepared by interacting BMPBr with LiTFSI in water at room temperature, followed by extraction into dichloromethane and vacuum drying.
All the hygroscopic reagents were handled in an argon-filled glove box. Platinum and gold disk electrodes were used as macro working electrodes (1 and 3 mm ). Gold ultra-micro disk electrode were also used as working electrodes (10 and 25 m ). Platinum was used as a counter electrode. The counter electrode was placed in a separated compartment with a glass filter in case of longterm electrolysis. The reference electrode consisted of a silver wire immersed in 0.1 M AgCF 3 SO 3 / EMITFSI solution separated from the bulk solution with porous glass (Vycor). The potential of this reference electrode was +0.44 V vs. ferrocene (Fc) / ferrocenium (Fc + ) couple.
Results and Discussion
The diffusion coefficient, D, and bulk concentration, C, of an electrochemical active species can be determined from the chronoamperometric measurements with a macro and an ultra-micro disk electrode. In case of the macro disk electrode, when a sufficient overpotential is applied, the current density is inversely proportional to the square root of time, as represented by the Cottrell's equation.
where n and F are the number of electrons and Faraday's constant, respectively. On the other hand, the steady-state current, i SS , for the ultra-micro disk electrode having the radius of r 0 is given by the following equation. 4 which is close to that in BMPTFSI, while the viscosity of (C 2 H 5 ) 3 C 6 H 13 NTFSI is about twice higher than that of BMPTFSI. Figure 1 shows the temperature dependence of the diffusion coefficient of O 2 together with the viscosity of BMPTFSI. The activation energy for the diffusion coefficient of O 2 was 27 kJ mol -1 . 
